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|. Executive Summary

a. Introduction

On February 9, 2018, the United States Congress approved Public Law 115123, which directed
the U.S. Department of Housing and Urban Development (HUD)to allocate more than $12 billion
for mitigation activities proportional to the amounts that Community Development Disaster
Recovery (CDBG-DR) grantees received for qualifying federally declared disasters in 2015, 2016,
and 2017.

On August 30, 2019, 84 Federal Register 45838 was published, which allocated $6.875 billion in
Community Development Block Grant Mitigation (CDBG-MIT) to grantees recovering from
qualifying disasters in 2015, 2016, and 2017. This notice, and any subsequent notices, describes
grant requirements and procedures applicable to CDBG- MIT funds only. CDBG-MIT is a new grant
and the first appropriation of CDBG funds to be used specifically for mitigation activities. As part of
this notice, HUD allocated $24,012,000 in CDBGMIT funds to the City of San Marcos.

CDBG-MIT activities are defined as those that increase resilience to disasters and reduce or
eliminate the long-term risk of loss of life, injury, damage to and loss of property, and suffering and
hardship, by lessening the impact of future disasters. These funds represent a unique and
significant opportunity to carry out strategic and high -impact activities to mitigate disaster risks and
reduce future losses. The grant prioritizes activities that benefit vulnerable and lower-income people
and communities while targeting the most impacted and distressed areas.

This document , S-KBif Ackite Pland/Astion RlaD)Bv&s developed to meet the HUD
requirements outlined in their Federal Register notice, 84 FR 45838 (August 30, 2019). The Action
Plan includes a risk-based mitigation needs assessment derived from the 2018 City of San Marcos
/ Hays County Hazard Mitigation Plan (the Assessment). The Assessment identifies and analyzes
all significant current and future disaster risks and provides a basis for the proposed CDBG-MIT
activities. This Action Plan alsoincludes information about the use of CDBG-MIT funds, including
prioritizing assistance for low- and moderate-income (LMI) communities. As determined through
the mitigation needs assessment and public input, CDBG-MIT activities will focus on decreasing the
risk of flooding in San Marcos through several initiatives/projects. Table 1 provides a breakdown
of how the City intends to utilize the CDBG-MIT allocation.

Table 1 CDBG-MIT Budget Allocation

Repetitive Loss Infrastructure $16,000,000 66.63% $8,000,000
Land Preservation Program $2,849,600 11.87% $1,424,800
Hazard Warning System $300,000 1.25% $150,000
Signs & Barricades $60,000 0.25% $30,000
Planning $3,601,800 15.00% N/A
Administration $1,200,600 5.00% N/A
Total $24,012,000 100.00% $9,604,800

Source: City of San Marcos Planning and Development SEngoe=seand Departments
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HUDsett he city | imits of San Marcos as the most i
Federal Register notice, 84 FR 45838 (August 30, 2019), and has required that at least 50 percent of

the allocation must address identified risks within these areas. In contrast, up to 50 percent may address
identified risks needs within the ~most | mRefeated e
to the map below of the eligible areas as identified by HUD, also included as Appendix A.

Figure 1 CDBG-MIT Eligible Areas
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b. Recent Flood Events

The City of San Marcos, Texas was inundated with historic flash and river flooding in HaysCounty

on two separate occasions within six months of each other in 2015. The first event, now called the
“"Memorial Day Floods®°, o cdandrarleMay 240. Mayr201§ has beenn May
documented by the National Weather Service as the wettest month in Texas History, with well
above-normal rainfall during the first two to three weeks of the month. A persistent area of low

pressure over the western United States brought multiple rain events throughout the month of May

that saturated soil throughout south-central Texas. By the time Memorial Day weekend arrived,

much of the region was at least 2-4 inches (100- 300%) above normal. These wet antecedent
conditions meant that any new rain, and especially heavy rain, would become rapid run-off directly

into rivers, streams, and flash flood prone areas.

This -cwsrest scenari o came to pass Memorial Day we ¢
west of Hays County on Saturday afternoon and produced upwards of 12 inches of rain in less than

six (6) hours. The majority of this rain fell in the upper reaches of the Blanco River watershed at

rates that exceeded four (4) inches per hour as thunderstorms merged and regenerated for hours

over southern Blanco and eastern Kendall counties.

Most of the rain fell from Saturday afternoon into the overnight hours of early Sunday morning,
leading to a rapid rise in the Blanco and San Marcos rivers. The Blanco River at Wimberley rose
from near five (5) feet at 9 p.m. on May 23rd to near 41 feet by 1 a.m. on May 24th. The Blanco
River rose five (5) feet every 15 minutes just before midnight, equating to a 20-foot rise along the
river within a one-hour time frame. Numerous high-water rescues occurred throughout the late
evening and morning hours along the banks of the Blanco River and eventually the San Marcos
River. The resulting flash flooding caused a tragic loss of life and extreme property damage.

Rescue and recovery efforts stalled on May 25th as another round of severe weather struck the
neighboring counties of Williamson, Travis, Bastrop and Caldwell. Large areas of these counties
experienced flash flooding and tornados.

Anot her catastrophic flood event took the area o

FIl ood®, where wat er ¢ a85dchdcloped fotaisarcond time that yeawrt The st at |
impacts of this event were widespread, leading to the closing of Austin-Bergstrom International

Ai rport, approximately 30 miles away. The Nati on
rainewnt hoarafl ooding the ground floor of the Aus
Radar Approach Control facility.?® El sewhere in

of rain with heavy rains washing away RVs, boats, and trailers along the Gadalupe River in New
Braunfels, Texas.

The powerful waters of the All Saints Flood struck Cypress Creek in Wimberley, the Blanco River,

and the San Marcos River, causing additional property damage and delaying recovery efforts from

the previous flood. Howev e r the community®s heightened sens
reaction to alerts translated to no loss of life during the All Saints Flood.

Both events were considered historical flood events for Central Texas, but for different reasons.
The Memorial Day Flood was noted for its extreme water velocities, analogous to the velocities of
Niagara Falls. The All Saints Flood was noted for the extreme volume of precipitation in such a short
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period of time in various locations around Hays County quickly inundating the rivers, ditches, and
ephemeral streams.

The cumulative impact of these disasters has been devastating for the City of San Marcos, and the
scale of damage, both physically and financially, is unparalleled. The community experienced a loss
of life and property, including a significant amount of infrastructure. These disasters have created
significant financial challenges for area residents, as well as local governments. It is imperative the
City of San Marcos address areas of concern to reduce the probability of future disasters, especially
those relating to flooding and repetitive loss. Through these holistic approaches, the City will be
able to improve the health and quality of life for its residents. Table 2 presents the total estimated
cost of damages incurred from each of these storm events, and the corresponding CDBG-DR funds
that the City received.

Table 2 Federally Declared Disasters in San Marcos 2015

Disaster Year Estimated Damage CDBG-DR Funds Received
Memorial Day Floods | 2015
All Saints Flood 2015
Total $49,431,274 $33,794,000

Source: City of San MaFeoance Department

c. State of Texas

Separate from this Action Pl an an-WT&edg, thdfStatewmwio s ® d
Texas, as administered by the Texas General Land Office (GLO), was allocated $4,297,189,000 of
CDBG-MIT as a result of the six natural disasters that impacted Texas between 2015 and 2017
(Disaster Numbers 4223, 4245, 4266, 4269, 4272, and 4332). HUD has directly allocated CDBG

MIT funds to the City of San Marcos resulting from the two 2015 flood events. In addition, the City

of San Marcos may be eligible to receive additional CDBG-MIT funds through the GLO-
administered state allocation. Information about the State of Texas activities and projects using
CDBG-MIT funds can be found here: https://recovery.texas.gov/action-plans/mitigation-
funding/index.html.

lI. Mitigation Needs Assessment

a. Overview of the City of San Marcos Hazard Mitigation Action

Plan

As required by HUD, the City developed a mitigation needs assessment based in part on the
existing, approved City of San Marcos/Hays County Hazard Mitigation Plan (the HMP, see
Appendix B). The purpose of the assessment is to identify strategies to protect life and property
and to minimize the costs of disaster response and recovery. The goal of the assessment is to
minimize or eliminate long-term risks to human life and property from known hazards by identifying
and implementing cost- effective hazard mitigation actions. The assessment addresses current
and future risks including hazards, vulnerability, and impacts of disasters. It also serves to identify
appropriate mitigation actions and develop the action plan that will reduce the highest risks that
San Marcos faces. The assessmentconsiders a comprehensive set of data sources that cover
multiple geographies and sectors and was completed according to guidelines set forth by HUD in

8
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its first CDBG-MIT Federal Register notice, 84 FR 45838 (August 30,2019).

The information contained in the assessment focuses on the impacts on the CDBG-MIT eligible
area (Figure 1, or Appendix A). The information was compiled using federal and state sources,
including information from FEMA, Texas Division of Emergency Management (TDEM), and other
federal, state, andlocal agencies and data sources.

The City was able to gather information regarding the impacts of the 2015 floods, actions taken
during and following the event, and the risks and impacts on impacted area. The Assessment
includes specific details about needs in the eligible, most impacted, and distressed area. This
includes risks to and the impact on housing and infrastructure. The Mitigation Strategy in the
HMAP provides a comprehensive approach to address hazards that pose a harm to the city,
including a strong emphasis on flooding. The strategy identifies the following:

(1) Existing Capabilities;

(2) National Flood Insurance Program Participation;
(3) Mitigation Goals;

(4) Mitigation Actions;

(5) Capabilities Assessment; and

(6) Integration Efforts.

b San Marcosd6 Ri sk Landscape
I. Geography

San Marcos is known as the heart of Central Texas, located exactlymidway between the
cities of Austin and San Antonio, Texas on Interstate Highway 35 (IH35). Located along
the San Marcos River, San Marcos is the county seat for Hays County. The community has
the largest population throughout the County and is home to Texas State University.
Incorporated in 1877, the community follows a Council-Manager form of city government
made up of a Mayor and 6 Council Members. The City is supported by 670 employees and
known for its arts and history and is a popular tourist destination fueled by river activities,
shopping and other attractions. In 2015, the City was named the fasist growing city in the
United States with a population of 50,000 residents or more, and earned the designation
for 3 years running (Time, 2015). Recent U.S. Census Bureau estimates show that San
Marcos® popul ation has gr owybetweentle200®decennialor near
census and 2018. San Marcos is served by San Marcos Consolidated ISD (SMCISD),
which has 12 campuses throughout the City. There are almost 38,000 people enrolled at
Texas State University as of 2018. In 2013, San Marcos permitted $235,940,463 in building
permit values between the months of January and August. Most populated in the County,
and still growing at an impressive rate, San Marcos is also home to 1,700 acres of parkland
and open space.

The city has a total area of over 31 square miles, of which 30 square miles are land and
one (1) square miles is over water. It is situated on the Balcones Fault, the boundary
between the Hill Country to the west and the Coastal Plains to the east. Along the fault,
many springs emerge, such as San Marcos Springs, which forms Spring Lake and is the
source of the San Marcos River. The fault extends from Waco to Del Rio and marks the
beginning of the Texas Hill Country to the west. Leading the United States in the number
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of flash and river flooding-related deaths annually, Texas, specifically the Hill Country, is
the most flash flood-prone region found in North America. The eastern part of San Marcos
is Blackland Prairie while the western part of the city consists of forested or grassy rolling

hills, often marked with cacti. The San Marcos River and the Blanco River, part of the
Guadalupe watershed, flow through the city, along with Cottonwood Creek, Purgatory
Creek, Sink Creek, and Willow Springs Creek. The San Marcos Riverbegins at San Marcos

Springs, rising from the Edwards Aquifer into Spring Lake. The upper river flows through

Texas State University and San Marcos and is a popular recreational area. It is joined by
the Blanco River after four miles, passes through Luling and near Gmzales, and flows into
the Guadalupe River after 75 miles (121 km).

Figure 2 San Marcos River Watershed
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c. Hazard Analysis and Lifeline Assessment

The most recent comprehensive hazard identification and risk assessment for mitigation planning
was completed, along with the required plan update, in 2017. Upon a review of the full range of
natural hazards suggested under the Federal Emergency Management Agency (FEMA) planning
guidance, the City of San Marcos identified 13 hazard types that could occur in the region. Of the
hazards identified, 11 natural hazards and1 quasi-technological hazard (dam failure) were identified
as significant and therefore included in the City of San Marcos Hazard Mitigation Action Plan. This
data is presented in Table 3. UsingaHalffe x cl usi ve ri sk assessment t o
were ranked and given a value between 100 and Oaccording to risk based on the quantified impacts
to Health and Safety, Property Damage, Business Continuity/Resiliency, and Citizen
Perception/Concern.

Table 3 Hazard Ildentification Ranking

Ranking Ord Hazard Risk Ranking Val

1 Floods 99.5
2 Drought 94.1
3 Dam/Levee Failure 91.3
4 Severe Winter Storn 72.9
5 Tornadoes 70.9
6 Extreme Heat 70.0
7 Wildfire 51.9
8 Wind Storms 51.0
9 Lightning 50.8
10 Hail Storms 447
11 Expansive Soils 43.2
12 Earthquakes 35.9
13 Hurricanes/Tropical St 33.8

Source: City of San Marcos Hazard Mitigation PlanUpdate 2017

The CDBG-Mitigation risk assessment addresses all hazards identified in the City of San Marcos
Hazard Mitigation Plan. More detailed analyses are provided on hazards which have impactedSan
Marcos significantly in recent years. These are the risks that are considered to have the highest
potential for consequences for the City of San Marcos.

FEMA recently defined Community Lifelines for the purposes of incident response, allowing the

federal government to better understand the impacts of hazards and disasters in states and local
jurisdictions. While the City of San Marcos Hazard Mitigation Plan does not currently evaluate

hazards using these lifelines, future risk assessments and plans will include lifeline assessments to
align with this federal initiative. The lifelines assessed, including their components are shown in
Table 4.

11
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Table 4 Community Lifeline Components

Safety & Security ' Food, Water, Sheltering Communications

Law Enforcement/Security Food Infrastructure

Fire Service Water Responder Communications
Search and Rescue Shelter Alerts, Warnings, Messages
Government Service Agriculture Finance

Community Safety 911 and Dispatch
Transportation Health and Medical Hazardous Material (Mgmt)
Highway/Roadway/Motor Vehig Medical Care Facilities

Mass Transit Public Health HAZMAT, Pollutants, Contamin
Railway PatienMovement
Aviation Medical Supply Chain Power Grid

Maritime Fatality Management Fuel

Source: FEMA Community Lifelines Toolkit 2.0

Ensuring the resiliency of Community Lifelines is an important concept in all phases of emergency
management, including mitigation. To quantitatively assess lifelines, the City of San Marcos is
evaluating known facilities and infrastructure to support each lifeline and conducting geographic
assessments of each with known hazard zones. The quantitative assessment is limited to flood
risks. A preliminary assessment of each lifeline by hazard is provided in this section using
vulnerability and consequence/impact assessments for each of the seven community lifelines. The
classifications of vulnerability and consequences are shown in Table 5 and Table 6, respectively.
These assessments are presented at the end of each hazard section. Consequence analysis may
include all components of a lifeline or be isolated to one or two components or subcomponents
that are critical in a given hazard condition.

Table 5 Vulnerability Classifications

Vulnerability Description

Geographically widespread exposure of facilities and systems to the dam

High Vulnerability of a hazard AND the lifeline has low resilience to a hazard.

The geographic exposure of facilities and systems to a hazard is widesp
lifeline has a low resilience to a hazard and the hazard is geographically

Exposure of facilities and systems related to atgdifelimenare geographicall
isolated or the system itself has significant resilience to the hazard.

Source: City of San Marcos OEM

Moderaté/ulnerability

Low Vulnerability

Table 6 Consequence Classifications

Consequence Description

Low Impact to Inthe worst, most probable hazard situation, services and infrastructure g
Lifeline/Services functioning within hours of onset of the hazard condition.

Moderate Impact to | In the worst, most probable hazard situation, services and infrafstngtitumizng
Lifeline/Services within days of onset of the hazard condition.

Significant Impact to | In the worst, most probable hazard situation, services and infrastructure
Lifeline/Services within weeks of onset of the hazard condition.

Source. City of San Marcos OEM

12
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i. Flood

According tot he Ci ty®s Hazard Mitigation Plan, fl ood
the City of San Marcos. The severity of a flood event is determined by a combination of several

major factors including: stream and river basin topography and physiography; precipitation and

weather patterns; antecedent; recent soil moisture conditions; the degree of vegetative clearing

and impervious surfaces; and drainage system capacity and condition of infrastructure. Floods

can be short-term or long-term in duration, ranging from several hours to several days.

The location of low water crossings, as well as the 1% (10Gyear) and 0.2% (500- year) Annual
Chance Event (ACE) floodplains for the City of San Marcos are shown inFigure 3. This figure
represents the locations within the planning area that are most affected by riverine flooding and
is based upon newly developed hydrologic and hydraulic analysis. The new analysis is
considered the best information available to date. The total acreage of the city that is located in
the 1% floodplain is 4,250 acres and 0.2% is 5,938 acres. The new Atlas 14 data indicates the
average 24-hour precipitation depth for a 1% flood event is 13.3 inches and the .02% is 19.9
inches. Both events represent a significant increase over the previous USGS 1998 depths.

Figure 3 Special Flood Hazard Areas and Low Water Crossings, City of San Marcos

W Low Water Crossings (2011) y y
Stream Centedine '\
Roadway v v
U Cy of San Marcos v
SFHA Flood Zones v v &
I 1% ACE Fioodplain v v e
0.2% ACE Flcodplain v 3 ‘ *
= = J Ve v

Source: City of San Marcos Hazard Mitigation Plan

13



CDBGMIT Action Plan City of San Marcos, TX

According to the NOAA Storm Events Database, there were eight (8) documented flood events
listed for the City of San Marcos and 69 documented events listed for Hays County from year
1997. While NOAA Storm Events Database lists events since 1997 for the County, events were
not documented per jurisdiction until 2004. The flood events reported for the City of San Marcos
are shown in Table 7.

Table 7 Flood Events, City of San Marcos

Location Date Type
San Marcos 11/14/2004 Flash Flood
San Marcos 9/8/2010 Flash Flood
San Marcos 5/13/2014 Flash Flood
San Marcos 5/27/2014 Flash Flood
San Marcos Lowman AR 5/30/2015 Flash Flood
San Marcos 6/28/2015 Flash Flood
San Marcos 5/19/2016 Flash Flood
San Marcos 9/26/2016 Flash Flood

Source: City of San Marcos Hazard Mitigation Plan

According to NOAA Storm Events Database, in October of 2013 (Disaster 4159-DR), a surface
trough was the focus of trailing storms which produced heavy rainfall that led to major flooding
across the Onion Creek and Blanco/San Marcos River watersheds. Thundestorms produced
heavy rain that led to flash flooding in Wimberley, San Marcos, Buda, and Kyle. Public reports
stated that 14 inches of rain fell near Wimberley and this rainfall made its way into the Blanco
River and Onion Creek Watersheds. The Blanco Rver flooded and major flooding occurred
downstream to San Marcos. The Blanco River crested at 26.74 feet in Wimberley. Flooding
then occurred in the San Marcos River as the flood wave crossed IH-35 in San Marcos.
Sections of San Marcos flooded near the Blanco River, including areas of Texas State
University and areas along River Road, where several evacuations of residences occurred. The
Blanco River was 100 feet out of its banks. In many areas along the Blanco River, debris was
found 15 to 20 feet off the ground.

In May of 2015 (Disaster 4223-DR), a historic flash flood occurred on the Blanco River.
Hundreds of homes were destroyed along the river from the City of Blanco down into
Wimberley and San Marcos. The flood wave continued downstream for days, affecting
residents and homes along the San Marcos and Guadalupe Rivers. Thunderstorms produced
more heavy rain that caused flash flooding. Downstream from the bridge, the Blanco River
reached a record crest. The gage failed at 40 feet and the USGS later estimated the crest at
44.9 feet. This height was more than 10 feet over the previous record height of 33.3 feet from
1929. Homes along the banks of the Blanco River down to San Marcos experienced a historic
flood. Many homes were totally destroyed and swept downstream. Other homes were struck
by large debris, including full-sized cypress trees that typically lined the banks of the river. The
river experienced rises that exceeded 20 feet within 1 hour.

In October of 2015 (Disaster 4245-DR), a warm frontcombined with an upper level trough and
deep moisture produced heavy rainfall and severe thunderstorms across much of South-
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Central Texas on October 30th and 31st. Excessive rainfall resulted in widespread flash
flooding along the IH-35 corridor. Rainfall rates of five (5) to seven (7) inches per hour fell, from
northern San Marcos through South Austin. Some rainfall totals exceeded 10 inches. Record
flooding occurred with river and creek flooding being extensive. The Blanco River in San
Marcos crested at 42 feet creating another 1% flood event for the second time in 2015. Many
areas, especially San Marcos, compared this flooding to the record flooding of October 1998.

Figure 4 2015 Flood Event in San Marcos, TX

} Springs Dr 1

The City of San Marcos has the most Repetitive Loss payments in all of Hays County. This can
obviously be attributed to the fact that the population is higher, but can also be related to
proximity to the San Marcos River, the number of Pre-FIRM homes that were built before the
Flood Damage Prevention Ordinance was adopted, and also the occurrences of localized
flooding that occur outside of the Special Flood Hazard Area where elevation is not required.

According to community testimony, there are also a limited number of locations where mobility
issues could create issues during flood events. There is a daycare at risk due to flooding and
access to several group homes and other facilities where people are non-ambulatory and
unable to seek higher ground on their own. Areas with low water crossings that become
overtopped are also an issue for emergency services access and the ability for residents to
enter or exit their residences.

The City of San Marcos is a current participant in the National Flood Insurance Program (NFIP)
and has 247 tallied Repetitive Loss payments (as of September of 2016) with an average total
(building & contents) payment of $37,560.76. Table 8 identifies the number of structures and
claimed costs associated with the program in San Marcos. A summary assessment of flood
hazard vulnerability and impacts to the community lifelines is presented in Table 10.

Table 8 NFIP Repetitive Loss for San Marcos

Structure Type Number of Total Amount of
Structures Claims

Residential 107 $8,905,976.65

Non-Residential 3 $371,530.54
Source: City of San Marcos Hazard Mitigation Plan

15



CDBGMIT Action Plan City of San Marcos, TX

Table 9 Flood Vulnerability and Consequence Summary by Lifeline

Flood ‘ Vulnerability Consequence
Safety and Security High Vulnerability Moderate Impact to Lifeline/Servig
Food, Water, Sheltering High Vulnerability Significant Impact to Lifeline/Servi
Communications Moderate Vulnerability Moderate Impact to Lifeline/Servig
Transportation High Vulnerability Significant Impact to Lifeline/Servi
Health and Medical Moderate Vulnerability Significant Impact to Lifeline/Servi
Hazardous Mate(Mgmt) High Vulnerability Significant Impact to Lifeline/Servi
Energy (Power and Fuel) High Vulnerability Significant Impact to Lifeline/Servi

Source: City of San Marcos OEM

ii. Drought

According to the State of Texas Hazard Mitigation Plan 2018, drought is the consequence of a
natural reduction in the amount of precipitation expected for a given area or region over an

extended period of time, usually a season or more in length. The US Drought Monitor Drought
Intensity scale classifies drought by five (5) categories shown in Table 10, DO through D4.
According to the reported drought occurrences, the maximum drought extent experienced is a

Category D4 drought.

Table 10 Drought Intensity Index

Category Description Possible
Impacts
Goinginto drought:
Y Abnormally Dry| ¢y shortterm dryness slowing plantingrowth of cropsor
pastures

Coming out of drought
w some lingeringvater deficits
w pasturesor crops notfully recovered
w Some damagéo crops, pastures
b1 Moderate w Streams, reservoirgr wellslow, somewater shortages
Drought developingor imminent
w Voluntary wateruserestrictionsrequested

w Crop orpasturelosseslikely

Severe

D2 w Watershortagescommon

Drought oS .

w Waterrestrictionsimposed
Extreme w Major crop/pasturelosses
Drought w Widespreadwater shortagesor restrictions
. w Exceptionahndwidespreadcrop/pasturelosses
Exceptional . . .

DY! Drought w Shortagesf water in reservoirs,streams,and wells creating

water emergencies

Source: U.S. Drought Monitor

Drought occurs on a regional scale. The entire planning area is equally at risk as it can occur
anywhere within the community. NOAA Storm Events Database documents 27 drought events
for Hays County since the year 1996. Although there were no drought events reported
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specifically for San Marcos, all communities within Hays County would have been affected by
the events that were reported for the surrounding County area.

Based on six (6) years with reported drought events from the NOAA Storm Events Database
within 20 years, a drought event occurs approximately once every three (3) years on average.
All communities within the county are assumed to experience drought reported for the
surrounding County areas, and therefore can expect a drought event approximately once every
three (3) years on average, up to a Stage D4.

Impacts reported at the County level are applicable in illustrating impact to the San Marcos
planning area. As indicated by Table 11, multiple assets are impacted during a drought event.
The highest reported impact is water supply and quality for residents being impacted by low
availability, resulting in the need for restrictions. As a cascading impact, low water levels affect
water pressure needed for firefighting in residential and brush fire situations. Agricultural
resources are also strained as water is critical to operations for farmers and ranchers who tend
to their crops and animals. Other assets impacted include the effect on water-dependent
businesses losing revenue, and interruptions or shortages for water-dependent energy
generation. Dying plants and wildlife, and impacts to society are also experienced during a
drought. In addition, low river levels deter tourists from visiting San Marcos, impacting tourism
and recreation revenue.

Table 11 Reported Drought Impacts, Hays County 1996-2016

Category # of Incidents
Reported

Agriculture 45
Business & Industry 3
Energy 2
Fire 24
Plants & Wildlife 33
Relief, Response & Restrictions 48
Society & Public Health 7
Tourism & Recreation 3
Water Supply & Quality 53

Source: Hays County Hazard Mitigation PlanUpdate 2017

There are wells and pumps in the City that provide the water supply, and those are vulnerable
to drought. The City has a backup contract with Canyon Lake for emergency water situations,
to lessen the impact of water shortage. River levels directly impact the tourism activity of the
City. When drought periods are occurring, low water levels inhibit the ability for tourists to float
down the river. A decrease in visitors directly impacts tax revenue from the sales that typically
come in during those seasons for tubing vendors and also other economic outlets throughout
the area. There is a power generation plant dependent on water in the City. Effluent water that
has been through wastewater treatment is sold to the electrical generation plants for the
purposes of cooling their engines. Another vulnerability is the impact of drought on the small
amount of farmland within the City limits. Periods of drought in San Marcos can lead to
cascading disaster scenarios such as wildfire due to the increase in dried vegetation that
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can in turn increase wildfire risk. A summary assessment of drought hazard vulnerability and
impacts to the community lifelines is presented in Table 12.

Table 12 Drought Vulnerability and Consequence Summary by Lifeline

Flood Vulnerability Consequence

Safety and Security High Vulnerability Moderate ImpactLiteline/Services

Food, Water, Sheltering High Vulnerability Significant Impact to Lifeline/Servic
Communications Low Vulnerability Moderate Impact to Lifeline/Servicg
Transportation Low Vulnerability Significant Impact to Lifeline/Servic
Healtrand Medical Moderate Vulnerabilit Significant Impact to Lifeline/Servic
Hazardous Material (Mgmt) Low Vulnerability Significant Impact to Lifeline/Servic
Energy (Power and Fuel) High Vulnerability Significant Impact to Lifeline/Servic

Source: City of San Marcos OEM

Dam/Levee Failure

Any individual dam has a very specific area that will be impacted by a catastrophic failure. Dams
identified with potential risk can directly threaten the lives of individuals living or working in the
inundation zone below the dam. The impact from any catastrophic failure would be similar to
that of a flash flood. Potential impacts for the planning area include:

1
1
1
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Lives could be lost.

There could be injuries from impacts with debris carried by the flood.

Swift-water rescue of individuals trapped by the water puts the immediate responders at
risk for their own lives.

Individuals involved in the cleanup may be at risk from the debris and contaminants.
Continuity of operations for any jurisdiction outside the direct impact area could be very
limited.

Roads and bridges could be destroyed.

Homes and businesses could be damaged or destroyed.

Emergency services may be temporarily unavailable.

Disruption of operations and the delivery of services in the impacted area.

A large dam with a high head of water could effectively scour the terrain below it for miles,
taking out all buildings, and other infrastructure.

Scouring force could erode soil and any buried pipelines.

Scouring action of a large dam will destroy all vegetation in its path.

Wildlife and wildlife habitat caught in the flow will likely be destroyed.

Fish habitat will likely be destroyed.

Topsoil will erode, slowing the return of natural vegetation.

The destructive high velocity water flow may include substantial debris and hazardous
materials, significantly increasing the risks to life and property in its path.

Debris and hazardous material deposited downstream may cause further pollution of
areas far greater than the inundation zone.

Destroyed businessesand homes may not be rebuilt, reducing the tax base and impacting
long term economic recovery.

Historical or cultural resources may be damaged or destroyed.
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1 Recreational activities and tourism may be temporarily unavailable or unappealing,
slowing economic recovery.

The economic and financial impacts of dam failure on the area will depend entirely on the
location of the dam, scale of the event, what is damaged, and how quickly repairs to critical
components of the economy can be implemented. The level of preparedness and pre-event
planning done by the government, community, local businesses, and residents will also
contribute to the overall economic and financial conditions in the aftermath of any dam failure
event. A summary assessment of dam failure hazard vulnerabiity and impacts to the community
lifelines is presented in Table 13.

Table 13 Dam Failure Vulnerability and Consequence Summary by Lifeline

DamFailure Vulnerability Consequence
Safety and Security Moderate Vulnerability Significant Impact to Lifeline/Serv
Food, Water, Sheltering Moderate Vulnerability Significant Impact to Lifeline/Serv
Communications Moderate Vulnerability Significaimpact to Lifeline/Servicg
Transportation Moderate Vulnerability Significant Impact to Lifeline/Serv
Health and Medical Moderate Vulnerability Significant Impact to Lifeline/Serv
Hazardous Material (Mgt Moderate Vulnerability Significarimpact to Lifeline/Service
Energy (Power and Fuel Moderate Vulnerability Significant Impact to Lifeline/Serv

Source: City of San Marcos OEM

Iv. Severe Winter Storms

A winter storm event is identified as a storm with primarily snow, ice, or freezing rain. Winter
storms are associated with the combined effects of winter precipitation and strong winds
creating a dangerous wind chill, or perceived air temperature. This type of storm can cause
significant problems for area residents due to snow, ice hazards, and cold temperatures. Wind
chillis a function of temperature and wind. Low wind chill is a product of high winds and freezing
temperatures.

Severe winter storms occur on a regional scale; therefore, all of the planning area is equally at

risk. NOAA Storm Events Database documents 13 winter storm events for Hays County since

the year 1996. Although there were no winter storm events reported specifically for San Marcos,

the entire planning area would have been affected by the events that were reported for the
surrounding County area. Based on the 13 reported events from the NOAA Storm Events
Database, a winter weather event occurs approximately everytwo (2) years on average in Hays

County. Since these events occur on a regional scale, the entire plannng ar ea®s pr oba
assumed to be similar to the surrounding County area and can expect a winter weather event
approximately once every two (2) years on average.

About half of San Marcos® power | ines aimgacton po
on electricity to homes and businesses during cold temperatures when an accumulation of ice
and snow on branches could cause them to fall on the exposed power lines. Dangerous road
conditions pose a threat to San Marcos due to the large number of residents and student
populations that drive into the City for classes at Texas State University. The City has a dump
truck that is used to drop sand onto the streets, however this is not the most effective method
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for spreading sand for icy roads. School buses often have problems during icy conditions in
San Marcos, as well. There are some significant roadways that have alternate routes, but the
major thoroughfares for the community are Wonder World Drive, Aquarena Springs and IH-35.
All State and Federal roadways are maintained by other entities and outside of the control of
the City.

The greatest risk from a winter storm hazard is to public health and safety. Potential impacts for
the planning area may include:

1
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Vulnerable populations, particularly the elderly and infants, can face serious or life-
threatening health problems from exposure to extreme cold including hypothermia and
frostbite. Houston residents are located far south in Texas and therefore may be even more
vulnerable than the general population of the United States based on not having proper
outwear and warm weather accessories needed to be in the cold.

Loss of electric power or other heat sources can result in increased potential for fire injuries
or hazardous gas inhalation because residents bum candles for light and use fires or
generators to stay warm.

Response personnel, including utility workers, public works personnel, debris removal staff,
tow truck operators, and other first responders are vulnerable to injury or illness resulting
from exposure to extreme cold temperatures.

Response personnel would be required to travel in potentially hazardous conditions,
elevating the life safety risk due to accidents, and potential contact with downed power
lines.

Operations or service delivery may experience impacts from electricity blackouts due to
winter storms.

Power outages are possible throughout the planning area due to downed trees and power
lines and/or rolling blackouts.

Critical facilities without emergency backup power may not be operational during power
outages.

Emergency response and service operations may be impacted by limitations on access
and mobility if roadways are closed, unsafe, or obstructed.

Hazardous road conditions will likely lead to increases in automobile accidents, further
straining emergency response capabilities.

Depending on the severity and scale of damage caused by ice and snow events, damage
to power transmission and distribution infrastructure can require days or weeks to repair.
A winter storm event could lead to tree, shrub, and plant damage or death.

Severe cold and ice could significantly damage agricultural crops.

Schools may be forced to shut early due to treacherous driving conditions.

Exposed water pipes may be damaged by severe or late season winter storms at bah
residential and commercial structures, causing significant damages.

Cities located in the north have a higher frequency and therefore have more resources
allocated yearly to fight and mitigate the impacts of winter storms. The resources here
may not be primarily focused on mitigating this risk and therefore do not have the
resources prepared and staged like cities in the northern United States.

The economic and financial impacts of winter weather on the community will depend on
the scale of the event, what is damaged, and how quickly repairs to critical components of
the economy can be implemented. The level of preparedness and pre-event planning done
by government, businesses, and citizens will also contribute to the overall economic and
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financial conditions in the aftermath of a winter storm event. A summary assessment of
winter storm hazard vulnerability and impacts to the community lifelines is presented in
Table 14.

Table 14 Winter Storm Vulnerability and Consequence Summary by Lifeline

Winter Storm Vulnerability Consequence
Safety and Security Moderate Vulnerability| Moderate Impact to Lifeline/Servi
Food, Water, Sheltering Moderat®ulnerability Moderatémpact to Lifeline/Service
Communications Moderate Vulnerability| Moderate Impact to Lifeline/Servi
Transportation High Vulnerability Significant Impact to Lifeline/Serv
Health and Medical Moderate Vulnerability Moderatémpact to Lifeline/Service
Hazardous Material (Mgmt Moderate Vulnerability Moderate Impact to Lifeline/Servi
Energy (Power and Fuel) High Vulnerability Significant Impact to Lifeline/Serv

Source: City of San Marcos OEM

v. Tornadoes

The entire extent of the City of San Marcos is exposed to some degree of tornado hazard.
Since tornadoes can occur at any location, tornado events can be experienced anywhere within
the planning area. A tornado is a rapidly rotating column of air extending between, and in
contact with, a cloud and the surface of the earth. Tornadoes are among the most violent storms
on the planet; the most violent tornadoes are capable of tremendous destruction, with wind
speeds of 250 miles per hour (mph) or more. In extreme cases, winds may approach 300 mph.
Damage paths can be in excess of one mile wide and 50 miles long.

The mo s t power f ul tornadoes ar e produced by
thunderstorms are created when horizontal wind shears (winds moving in different directions

at different altitudes) begin to rotate the storm. This horizontal rotation can be tilted vertically

by violent updrafts, and the rotation radius can shrink, forming a vertical column of very quickly

swirling air. This rotating air can eventually reach the ground, forming a tornado.

Tornado magnitudes prior to 2005 were determined using the traditional version of the Fujita
Scale. Since February 2007, the Fujita Scale has been rephced by the Enhanced Fujita Scale
(Table 15), which retains the same basic design and six strength categories as the previous
scale. The newer scale reflects more refined assessments of tornado damage surveys,
standardization, and damage consideration to a wider range of structures. For the purposes of
this plan, those tornadoes that occurred prior to the adoption of the EF scale will still be
mentioned in the Fujita Scale for historical reference.
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Table 15 Fujita (F) Scale and Operational Enhanced Fujita (EF) Scale

Fujita (F) Scale

Operational Enhanced Fu

Derived (EF) Scale

F Fastest ¥4 mi 3-second guy EF Number| 3-second gusf EF Number | 3-second gust
Number (mph) (mph) (mph) (mph)

0 4072 4578 0 6585

1 73112 79117 1 86109 0 6585

2 113157 118161 2 110137 1 86110

3 158207 162209 3 138167 2 113135

4 208260 210261 4 168199 3 136165

5 261318 262317 5 2006234 4 166200

Source: Hays County Hazard Mitigation Plan Update 2017

According to the NOAA Storm Events Database, there were three (3) documented tornado
events listed for the City of San Marcos and 16 documented events listed for Hays County
since the year 1953. While NOAA Storm Events Database lists events since 1953 for the
County, events were not documented per jurisdiction until 1997. The tornado events with
fatality, injury, and damage amounts reported for the City of San Marcos are listed in Table 16,
per the NOAA Storm Events Database. Community testimony indicates that these amounts do
not reflect the most recent totals, however NOAA data is used as the best source of information
available for the record period.

Table 16 Tornado Events, City of San Marcos

Property
Damage

Crop

Date
Damage

Location Extent

Fatalities = Injuries

Type

San Marcos | 12/30/200] Tornado FO 0 0.00 0.00
SanMarcos 1/13/2007| Tornado F1 0 50000.00 0.00
San Marcos| 10/30/201y Tornado EF1 0 0 0.00 0.00
Lowman AR

Total 0 0 $50,000.00 $0.00

SourceCity of San Marcos Hazard Mitigation Plan Update 2017

According to the reported previous tornado occurrences in the planning area, the maximum
tornado extent experienced was a category EF1. Based on three (3) reported events in 19 years,
the City of San Marcos can expect a tornado event approximately once every six (6) years (on
average) in the future, with up to an EF1 magnitude.

The economic and financial impacts of a tornado event on the community will depend on the
scale of the event, what is damaged, costs of repair or replacement, lost business days in
impacted areas, and how quickly repairs to critical components of the economy can be
implemented. The level of preparedness and pre-event planning done by government,
businesses, and citizens will contribute to the overall economic and financial conditions in the
aftermath of a tornado event. A summary assessment of tornado hazard vulnerability and
impacts to the community lifelines is presented in Table 17.
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Table 17 Tornado Vulnerability and Consequence Summary by Lifeline

Tornado \ Vulnerability \ Consequence
Safety and Security Moderate Vulnerability Moderate Impact to Lifeline/Servi
Food, Water, Sheltering Moderate Vulnerability| Significant Impact.ifeline/Services
Communications Moderate Vulnerability Moderate Impact to Lifeline/Servi
Transportation Moderate Vulnerability Moderate Impact to Lifeline/Servi
Health and Medical Moderate Vulnerability| Moderate Impact to Lifeline/Servi
Hazardous Material (Mgmt Moderate Vulnerability Moderate Impact to Lifeline/Servi
Energy (Power and Fuel) High Vulnerability Significant Impact to Lifeline/Serv

Source: City of San Marcos OEM

vi. Extreme Heat

Extreme heat is the condition where temperatures hover ten degrees or more above the
average temperature in a region for an extended period. Extreme heat is often associated with
conditions of high humidity. When these conditions persist over a long period of time, it is
defined as a heat wave. Extreme heat during the summer months is a common occurrence
throughout the State of Texas, and the City of San Marcos is no exception. Extreme heat occurs
on a regional scale; the entire planning area is equally at risk as it can occur anywhere within
the city.

According to Canyon Dam Station, the local weather data collection center with comprehensive
data within the planning area, the mean number of days with a daily max temperature equal or
greater to 90°F is 94 days. Currently, the greatest number of days during which the planning
area experienced extreme heat is 119 in 2008 while the highest temperature experienced was

109EF in August 2011 (a ~Danger° NWS Heat Inde
of extreme heat occurrence, Canyon Dam Station records apply equally to all participating
communities. Figure 5 i | l ustr ates NOAA®s Nati onal Weat he

commonly used to provide information on perceived heat and dangers of exposure considering
the relationship between air temperature and relative humidity. The heat index value can be
increased by up to 15°F if exposed to direct sunlight as the index was created for shady
locations.

The extent of extreme heat that the planning area has experienced can be derived from the
data provided from NOWData at Canyon Dam Station since the year 2000. The hidhest daily
mean temperature experienced was 109°F in August 2011. This event is classified by the NWS

He at I ndex as  Danger °. The probability of fuf
historical averages. Since extreme heat events occur on a regional scale, all participating
communities® future probability iIis assumed to I
Station. Based on NOWData, the planning area can expect, on average, approximately 94 days

a year with temperatures equal or greater to 90E F , and up to 109EF, a

classification per the NOAA NWS Heat Index. As extreme heat events have occurred every year
since 2000, the probability of extreme heat affecting the planning area is 100% in any given
year.
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Figure 5 NOAA NWS Heat Index and Exposure
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Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity
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Extreme 90'F - Heat stroke, heat cramps, or heat exhaustion possible with
103°F prolonged exposure and/or physical activity

Caution

Source: Hays County Hazard Mitigation Plan Update 2017

In addition to the physical impacts, an excessive heat event can also be the cause of cascading
incidents. Electrical outages could occur due to the high demands of electricity needed to
power cooling systems. A loss of critical resources, such as power, has significant impact on
the entire population, with higher impacts to those with vulnerabilities to such conditions.

San Marcos does not have a cooling station plan for the community but does have locations
available in order to cool people. They have also held fan drives that provide box fans to the
senior adult population in need. This project is a volunteer-run effort that utilizes some of the
emergency services district stations as donation drop-off points. There are over 15,000
residents classified within the Community Vulnerable Populations (those over age 65, under
age 16, and those economically disadvantaged) in San Marcos. These members of the
community are financially impacted by the increased cost of energy for cooling homes during
long periods of extreme heat and can also be impacted. In addition, San Marcos has a small
homeless population that sleep outside, under bridges, and in parks and wooded areas. This
population would be especially impacted by the dangerous temperatures of extreme heat
events. A summary assessment of extreme heat hazard vulnerability and impacts to the
community lifelines is presented in Table 18.
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Table 18 Extreme Heat Vulnerability and Consequence Summary by Lifeline

Extreme Heat Vulnerability Consequence
Safety and Security Moderat®ulnerability Low Impact to Lifeline/Servic
Food, Water, Sheltering Moderate Vulnerability Low Impact to Lifeline/Servic
Communications Moderate Vulnerability Low Impact to Lifeline/Servic
Transportation Low Vulnerability Low Impact tdfeline/Services
Health and Medical Low Vulnerability Low Impact to Lifeline/Servic
Hazardous Material (Mg Moderate Vulnerability Low Impact to Lifeline/Servic
Energy (Power and Fuel) High Vulnerability Moderate Impact to Lifeline/Se

Source: City of San Marcos OEM
vii. Wildfire
A wildfire event can rapidly spread out of control and occurs most often in the summer, when
the brush is dry and flames can move unchecked through a highly vegetative area. Wildfires
can start as a slow burning fire along the forest floor, killing and damaging trees. The fires often
spread more rapidly as they reach the tops of trees, with wind carrying the flames from tree to
tree. Usually, dense smoke is the first indication of a wildfire. A wildfire event often begins
unnoticed and spreads quickly, lighting brush, trees, and homes on fire. For example, a wildfire

may be started by a campfire that was not doused properly, a tossed cigarette, burning debris,
or arson.

Texas has seen a significant increase in the numker of wildfires in the past 30 years, which
included wildland, interface, or intermix fires. Wildland Urban Interface or Intermix (WUI) fires
occur in areas where structures and other human improvements meet or intermingle with
undeveloped wildland or vegetative fuels. Wildland fires are fueled almost exclusively by natural
vegetation while interface or intermix fires are urban/wildland fires in which vegetation and the
built-environment provide the fuel.

A wildfire event can be a potentially damaging consequence of drought. Wildfires can vary
greatly in terms of size, location, intensity, and duration. While wildfires are not confined to any
specific geographic location, they are most likely to occur in open grasslands. The threat to
people and property from a wildfire event is greater in the fringe areas where developed areas
meet open grass lands.

The Texas Forest Service reported one (1) wildfire event between 2005 and 2015. The National
Centers for Environmental Information (NCEI) did not include any widfire events from 1996
through August 1, 2017. The Texas Forest Service (TFS) and volunteer fire departments started
fully reporting events in 2005. Due to a lack of recorded data for wildfire events prior to 2005
and after 2015, frequency calculations are based on an eleven-year period, using only data from
recorded years. The map below shows the approximate location of the wildfire (Figure 6) based
on Texas A&M ForestSer vi ce®s Texas Wil dfire Risk Assessn
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Figure 6 Reported Wildfire Ignitions for San Marcos, TX and the Fire Intensity Scale (FIS)
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Source: City of San Marcos Hazard Mitigation Plan Update 2017

Basedonone (1)r eported event in 35 years, the City o
wildfire event is approximately once every 35 years (on average), with up to a potential fire
intensity of 4.5, or  Hi gh?®° Tabled$ lseioW lists thée Firen o n

Intensity Acreage for the City, according to the Texas A&M Forest Service Community
Summary Report.
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Table 19 Fire Intensity Acreage, City of San Marcos

Class Percent

10,065 49.20%
547 2.70%
15 | 844 4.10%
216 1.10%
25 1,538 7.50%
3 (Moderate) 4,573 22.30%
35 525 2.60%
4 (High) 527 2.60%
45 | 1,631 8.00%
5 (Very High) 0 0.00%
Total 20,467 100.00%

Source: City of San Marcos Hazard Mitigation Plan Update 2017

A wildfire event poses a potentially significant risk to public health and safety, particularly if the
wildfire is initially unnoticed and spreads quickly. The impacts associated with a wildfire are not
limited to the direct damages. Impacts on the community can be measured using TXWRAP
housing density levels within the WUI. Areas with a higher housing and population density would
be affected to a greater extent than rural areas, especiadly in areas near burnable fuels. In the
event of a wildfire in high density areas of population, residential structures would be damaged
or destroyed, critical infrastructure such as water, sewer and electrical services would
interrupted and residents would experience injury or loss of life. Table 20 lists the population,
percent of total population, WUl acreage and percent of WUI acreage for the City of San Marcos,
according to the Texas A&M Forest Service TXWRAP Community Summary Report.

Table 20 WUI Acreage, City of San Marcos

Housing Density WUI_ Percent 01_‘ WUl WUI Acre: Percent of WUI

Population Population Acres

LT 1hs/40ac 30 0.10% 1,620 16.40%
1hs/40ac to 1hs/20a¢ 35 0.10% 698 7.10%
1hs/20ac to 1hs/10ac 84 0.30% 909 9.20%
1lhs/10ac to 1hs/5ac 302 1.00% 984 9.90%
1hs/5ac to 1hs/2ac 755 2.50% 1,413 14.30%
1lhs/2ac to 3hs/lac 11,502 38.80% 3,164 32.00%

GT 3hs/lac 16,929 57.10% 1,103 11.20%

Total 29,637 100.00% 9,891 100.00%

Source: City of San Marcos Hazard Mitigation Plan Update 2017
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Potential impacts for the planning area include:

+

+
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I+
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+ + + I+

I+ I+

I+

I+

Persons in the area at the time of the fire are at risk for injury or death from burns and/or
smoke inhalation.

First responders are at greater risk of physical injury since they are in close proximity to
the hazard while extinguishing flames, protecting property or evacuating residents in the
area.

First responders can experience heart disease, respiratory problems, and other long-term
related illnesses from prolonged exposure to smoke, chemicals, and heat.

Emergency services may be disrupted during a wildfire if facilities are impacted, and
roadways are inaccessible or personnel are unable to report for duty.

Critical city and/or county departments may not be able to function and provide necessary
services depending on the location of the fire and the structures or personnel impacted.
Non-critical businesses may be directly damaged, suffer loss of utility services, or be
otherwise inaccessible, delaying normal operations and slowing the recovery process.
Displaced residents may not be able to immediately return to work, further slowing
economic recovery.

Roadways in or near the WUI could be damaged or closed due to smoke and limited
visibility.

Older homes are generally exempt from modern building code requirements, which may
require fire suppression equipment in the structure.

Some high-density neighborhoods feature small lots with structures close together,
increasing the potential for fire to spread rapidly.

Air pollution from smoke may exacerbate respiratory problems of vulnerable residents.
Charred ground after a wildfire cannot easily absorb rainwater, increasing the risk of
flooding and potential mudflows.

Wildfires can cause erosion, degrading stream water quality.

Historical or cultural resources may be damaged or destroyed.

Tourism can be significantly disrupted, further delaying economic recovery for the area.
Economic disruption negatively impacts the programs and services provided by the
community due to short and long- term loss in revenue.

Fire suppression costs can be substantial, exhausting the financial resources of the
community.

Residential structures lost in a wildfire may not be rebuilt for years, reducing the tax base
for the community.

Direct impacts to municipal water supply may occur through contamination of ash and
debris during the fire, destruction of aboveground delivery lines, and soil erosion or debris
deposits into waterways after the fire.

The City of Houston includes 1,700 acres of total park space. Recreation activities
throughout the city®s parks may be wunavai
following a large wildfire event, devastating directly related local businesses and negatively
impacting economic recovery.

The economic and financial impacts of a wildfire event on local government will depend on the
scale of the event, what is damaged, costs of repair or replacement, lost business days in
impacted areas, and how quickly repairs to critical components of the economy can be
implemented. The level of preparedness and pre-event planning done by government,
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viii.

businesses, and citizens will contribute to the overall economic and financial conditions in the
aftermath of a wildfire event.

A summary assessment of wildfire hazard vulnerability and impacts to the community lifelines
is presented in Table 21.

Table 21 Wildfire Vulnerability and Consequence Summary by Lifeline

Wildfire ‘ Vulnerability Consequence
Safety and Security Low Vulnerability Moderate Impact to Lifeline/Serv
Food, Water, Sheltering Moderate Vulnerabilityy Moderate ImpactLiteline/Serviceg
Communications Low Vulnerability Significant Impact to Lifeline/Ser
Transportation Low Vulnerability Significant Impact to Lifeline/Ser
Health and Medical Low Vulnerability Moderate Impact to Lifeline/Serv
Hazardouslaterial (Mgmt) Low Vulnerability Moderate Impact to Lifeline/Serv
Energy (Power and Fuel) Moderate Vulnerabilityy Moderate Impact to Lifeline/Serv

Source: City of San Marcos OEM

Wind Storms

Wind is the horizontal motion of the air past a given point, beginning with differences in air
pressures. Pressure that is higher at one place than another sets up a force pushing from the
high toward the low pressure; the greater the difference in pressures, the stronger the force.
The distance between the area of high pressure and the area of low pressure also determines
how fast the moving air is accelerated.

The entire extent of the City of San Marcos is exposed to some degree of wind hazard. Since
wind can occur at any location, wind events could be experienced anywhere within the planning

area. According to the NOAA Storm Events Database, there were 17 documented wind events
listed for the City of San Marcos and 38 documented events listed for Hays County and its
unincorporated jurisdictions from year 1974. While the NOAA Storm Events Database lists
events since 1974 for the County, events were not documented per jurisdiction until 1994. Wind
is measured by the Beaufort Wind Scale that relates wind speed to observed conditions on land
and sea. According to the reported previous windstorm occurrences in the planning area, the

maximum wind extent experienced was 70 knots (corresponding to Beaufort Wind Scale
Classification: Hurricane). Based on 17 reported events in 22 years, the City of San Marcos can
expect a wind event of up to 70 knots approximately once every year (on average) in the future.

City |l evel data available from the Texas
Information System shows that between the years of 2010 and 2017, the City of San Marcos
experienced two (2) crashes related to severe crosswind weather conditions. There were no
reported injuries from these crash events.

Structures can be damaged by flying debris and impact from winds, damaging rooftops and
causing other structural damage. Manufactured homes are especially vulnerable to damage
that high winds can cause, to include destruction in the most extreme event conditions. Critical
infrastructure, such as utility poles and street signals, could also be disrupted, impacting all
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residents in the affected area. Debris on the roadway can also cause obstruction for emergency
responders® ability to provide services.

Significant wind events in San Marcos have caused structural damage in the past. According to
verbal community testimony (which is integrated into impact and vulnerability as NOAA and
NWS reported datasets are utilized for occurrence and extent analysis), there was a previous
windstorm in 2011 that caused damage to the Police Department and airport. In addition, it was
stated that there were several roofs blown off of community apartment complexes. Additionally,
the vulnerability of critical facilities within the community are a concern for the continuity of

services to the public. An additional concern is the small number of manufactured home
communities and mobile home parks. These structures are more vulnerable to severe winds
than a site-built home. These types of residences make up less than 10% of the homes in San
Marcos.

There are many sites of critical facilities and infrastructure and non-critical public facilities that
are located within the City (according to spatial HAZUS data and community submitted critical
facility data) that are not retrofitted to mitigate damages from extreme wind events. Damages
sustained by an extreme wind event to these facilities could hinder the ability to provide crucial
services needed by the community. These facilities include:

Hays County Dispatch,

San Marcos Activity Center,

Southside Community Center,

San Marcos Fire Departments,

San Marcos Police Department,

Texas State University Police Department,
Central Texas Medical Center,

San Marcos City Hall,

Hays County Health Department,

and Hays County Government Center

+ + + + + + + + H+ I+

Wind events have the potential to pose a significart risk to people and can create dangerous
and difficult situations for public health and safety officials. Impacts to the planning area can
include:

w Individuals exposed to the storm can be struck by flying debris, falling limbs, or downed
trees, causing serious injury or death.

w Structures can be damaged or crushed by falling trees, which can result in physical harm
to the occupants.

w Significant debris and downed trees can result in emergency response vehicles being
unable to access areas of the community.

w Downed power lines may result in roadways being unsafe for use, which may prevent
first responders from answering calls for assistance or rescue.

w During exceptionally heavy wind events, first responders may be prevented from
responding to calls, as the winds may reach a speed in which their vehicles and
equipment are unsafe to operate.
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w Wind events may result in widespread power outages, increasing the risk to more

vulnerable portions of the population who rely on power for health and/or life safety.

+ Extended power outages often result in an increase in structure fires and carbon
monoxide poisoning, as individuals attempt to cook or heat their homes with
alternate, unsafe cooking or heating devices, such as grills.

First responders are exposed to downed power lines, unstable and unusual debris,
hazardous materials, and generally unsafe conditions.

Emergency operations and services may be significantly impacted due to damaged
facilities and/or loss of communications.

Critical staff may be unable to report for duty, limiting response capabilities.

City or county departments may be damaged, delaying response and recovery efforts for
the entire community.

Private sector entities that the City and its residents rely on, such as utility providers,
financial institutions, and medical care providers may not be fully operational and may
require assistance from neighboring communities until full services can be restored.
Economic disruption negatively impacts the programs and services provided by the
community due to short- and long-term loss in revenue.

Some businesses not directly damaged by wind events may be negatively impacted while
roads are cleared and utilities are being restored, further slowing economic recovery.
Older structures built to less stringent building codes may suffer greater damage as they
are typically more vulnerable to high winds.

Large scale wind events can have significant economic impact on the affected area, as it
must now fund expenses such as infrastructure repair and restoration, temporary
services and facilities, overtime pay for responders, as well as normal dayto-day
operating expenses.

w Businesses that are more reliant on utility infrastructure than others may suffer greater

damages without a backup power source.

The economic and financial impacts of high winds on the area will depend entirely on the scale
of the event, what is damaged, and how quickly repairs to critical components of the economy
can be implemented. The level of preparedness and pre-event planning done by the
community, local businesses, and citizens will also contribute to the overall economic and
financial conditions in the aftermath of any wind event. A summary assessment of wind hazard

vulnerability and impacts to the community lifelines is presented in Table 22.

Table 22 Wind Vulnerability and Consequence Summary by Lifeline

Wind

Safety and Security

Vulnerability
Low Vulnerability

Consequence

Low Impact tafeline/Services

Food, Water, Sheltering

Moderate Vulnerability|

Low Impact to Lifeline/Service

Communications

Low Vulnerability

Moderate Impact to Lifeline/Serv

Transportation

Low Vulnerability

Moderate Impact to Lifeline/Serv

Health anklledical

Low Vulnerability

Low Impact to Lifeline/Service

Hazardous Material (Mgmt)

Moderate Vulnerability

Moderate Impact to Lifeline/Serv

Energy (Power and Fuel)

Moderate Vulnerability

Significant Impact to Lifeline/Ser

Source: City of San Marcos OEM
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iX. Lightning

Lightning is a discharge of electrical energy resulting from the buildup of positive and negative
charges within a thunderstorm, creating a bolt
enough. This flash of light usually occurs within the clouds or between the clouds and the

ground. A bolt of lightning can reach temperatures approaching 50,000 degrees Fahrenheit.

Lightning rapidly heats the sky as it flashes but the surrounding air cools following the bolt. This

rapid heating and cooling of the surrounding air causes the thunder which often accompanies

lightning strikes. While most often affiliated with severe thunderstorms, lightning often strikes

outside of heavy rain and might occur as far as 10 miles away from any rainfall.

According to Federal Emergency Management Agency (FEMA), an average 300 people are
injured and 80 people are killed in the United States each year by lightning. Direct lightning
strikes also have the ability to cause significant damage to buildings, critical facilities, and
infrastructure. Lightning is also responsible for igniting wildfires that can result in widespread
damages to property before firefighters have the ability to contain and suppress the resultant
fire.

Based on historical records, the U.S. Natonal Lightning Detection Network, and input from the
planning team, the probability of occurrence for future lightning events in the City of San
Marcos planning area is considered highly likely. NOAA®s Severe Weather D
(SWDI) provides the ability to search through National Climatic Data Center (NCDC) archives
for data on a county level. SWDI provided historical lightning counts for Hays County from 1986
through 2013. These counts are archived per day. Over the time period, there were 1,667 days
with at least one lightning strike in the County (National Climatic Data Center, 2017).Based on
the 10,007 days of data presented in the reporting period from 1986 to 2013, there were 1,667
days with at least one lightning event within the County (16.6% of the total days). Those event
days resulted in an average of 105 strikes per day with a maximum strike of count of 3,076 in
one day.

The planning area can expect a lightning event once every six (6) days in the future with up to

a maximum of 3,076 strikes in one day. Since these events can happen anywhere throughout

the HMP update area, the entire planning areace
surrounding County area. Given this estimated frequency of occurrence, it can be expected

that future lightning events will continue to threaten life and cause minor property damages
throughout the planning area.

Lightning events have the potential to pose a significant risk to people and can create
dangerous and difficult situations for public health and safety officials. Impacts to the planning
area can include:

1 The City of San Marcos includes 1,700 acres of total park space. Lightning events could
impact recreational activities, placing residents and visitors in imminent danger, potentially
requiring emergency services or park evacuation.

1 Individuals exposed to the storm can be directly struck, posing significant health risks and
potential death.

9 Structures can be damaged or crushed by falling trees damaged by lightning, which can
result in physical harm to the occupants.

1 Lightning strikes can result in widespread power outages, increasing the risk to more
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vulnerable portions of the population who rely on power for health and/or life safety.

1 Extended power outages often result in an increase in structure fires and carbon monoxide
poisoning, as individuals attempt to cook or heat their homes with alternate, unsafe
cooking or heating devices, such as grills.

9 Lightning strikes can be associated with structure fires and wildfires, creating additional
risk to residents and first responders.

1 Emergency operations and services may be significantly impacted due to power outages
and/or loss of communications.

1 City departments may be damaged, delaying response and recovery efforts for the entire
community.

1 Economic disruption due to power outages and fires negatively impacts the programs and
services provided by the community due to short and long-term loss in revenue.

I Some businesses not directly damaged by lightning events may be negatively impacted
while utilities are being restored, further slowing economic recovery.

I Businesses that are more reliant on utility infrastructure than others may suffer greater
damages without a backup power source.

The economic and financial impacts of lightning on the area will depend entirely on the scale
of the event, what is damaged, and how quickly repairs to critical components of the economy
can be implemented. The level of preparedness and pre-event planning done by the
community, local businesses, and citizens will also contribute to the overall economic and
financial conditions in the aftermath of any lightning event. A summary assessment of lightning
hazard vulnerability and impacts to the community lifelines is presented in Table 23.

Table 23 Lightning Vulnerability and Consequence Summary by Lifeline

Lightning Vulnerability Consequence

Safety and Security Moderate Vulnerability Low Impact tafeline/Services

Food, Water, Sheltering Moderate Vulnerability Low Impact to Lifeline/Services
Communications Moderate Vulnerability Moderate Impact to Lifeline/Serv
Transportation Low Vulnerability Low Impact to Lifeline/Services
Health anifledical Moderate Vulnerability Low Impact to Lifeline/Services
Hazardous Material (Mgmt Moderate Vulnerability Moderate Impact to Lifeline/Serv
Energy (Power and Fuel) High Vulnerability Moderate Impact to Lifeline/Serv

Source: City of San Marcos OEM

X. Hail Storms

Hailstorm events are a potentially damaging outgrowth of severe thunderstorms. During the
developmental stages of a hailstorm, ice crystals form within a low-pressure front due to the
rapid rising of warm air into the upper atmosphere, and the subsequent cooling of the air mass.
Frozen droplets gradually accumulate into ice crystals until they fall as frozen masses of round
or irregularly shaped ice typically greater than 0.75 inches in diameter. The size of hailstones
is a direct result of the size and severity of the storm. High velocity updraft winds are required
to keep hail in suspension in thunderclouds. The strength of the updraft is a by-product of
heating on the Earth®s surface.
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Hi gher temperature g¢r adeiresultinsncreased sugpensian ttimeha®ds s ur
hail stone si ze. The National Weat her Service (
hail 3/4 of an inch in diameter (approximately the size of a penny) or greater, based on radar

intensity or as seen by observers. The intensity category of a hailstorm depends on hail size

and the potential damage it could cause, as depicted in the TORRO Hailstorm Intensity Scale

in Table 24.

The entire extent of the City of San Marcos is exposed to some degree of hail hazard. Since
hail can occur at any location, hail events could be experienced anywhere within the planning
area. According to the NOAA Storm Events Database, there were 23 documented hail events
listed for the City of San Marcos and 57 documented events listed for Hays County and its
unincorporated jurisdictions from year 1967. While the NOAA Storm Events Database lsts
events since 1967 for the County, events were not documented per jurisdiction since the year
1993.

The Tornado and Storm Research Organization (TORRO) created a hail extent index to
measure hail called the Hailstorm Intensity Scale. According to the reported previous hail
occurrences in the planning area, the maximum hail extent experienced was up to 4.5 in., or
114.30 mm. in diameter. This size corresponds to a TORRO Hailstorm Intensity Scale
classification of ~Super Hailstorm.?®

Table 24 TORRO Hailstorm Intensity Scale

Size : Size .. :
Code Intensity Categor (Diameter Inches) Descriptive Termr Typical Damage
HO Hard Hail Up to 0.33 Pea No damage
Potentially . .
H1 Damaging 0.33i 0.60 Marble Slight damage to plantsaiods
Ho Potentlglly 0.6Gi 0.80 Dime Significant damage to plants a
Damaging crops
H3 Severe 0.80Gi 1.20 Nickel Severe damage to plants and
Ha Severe 12i 1.6 Quarter Widespread glass and auto
damage
. . Widespread destruction of glas
H5 Destructive 1.6i 2.0 Half Dollar roofs, and risk of injuries
H6 Destructive 2.0 24 Ping Pong Ball Alrcraft_ bodywork dented and
walls pitted
H7 Very Destructive 2.4i 3.0 Golf Ball Se\_/ere 'T°.°f _damage and risk ¢
serious injuries
H8 VeryDestructive 3.0 3.5 Hen Egg Severe damage to all structure
H9 Super Hailstorm 3.51 4.0 Tennis Ball Extensive Sj[l’l_JC'[.Ul’a| damage, ¢
cause fatal injuries
. Extensive structural damage, ¢
H10 | Super Hailstormj 4.0 + Baseball cause fatal injuries

Source: Hays County Hazard Mitigation Plan Update 2017
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Table 25 TORRO Hailstorm Diameter Index

Size Code Di;vln?()a(tlcra?u(mm) Description
0 59 Pea
1 10-15 Mothball
2 16-20 Marble, grape
3 21-30 Walnut
4 31-40 Pigeon's egg squash ball
5 41-50 Golf ball > Pullet's egg
6 51-60 Hen's egg
7 61-75 Tennis ball > cricket ball
8 76-90 Large orange > Soft ball
9 91-100 Grapefruit
10 >100 Melon

Source: Hays County Hazard Mitigation Plan Update 2017

Based on 23 reported events in 23 years, the City of San Marcos can expect a hail event
approximately once every year (on average) in the future, with hail up to 4.5 in., or 114.30 mm.

in diameter, corresponding to a TORRO Hailstorm Intensity Scale classif cat i on of
Hail storm. °

Hail events in the area have been reported to cause up to $100,000,000 in property damages
and $500,000 in crop damages according to NOAA reports for the City. Additional potential
impacts can be determined based on the maximum hail extent experienced (114.30 mm).

Data provided by NOAA lists the highest diameter of hail to be 4.5°, however community
testimony indicates that the hailstorm of 2003 actually produced 6° diameter hail. (For the
purposes of consistency with analysis data sources, NOAA/NWS datasets were used to
determine extent and probability for all communities, while verbal community testimony was
integrated into impact and vulnerability). The damage experienced during this storm made 6°
holes in windshields and caused significant damage to the roof at the City shopping mall. There
is a variety of roof types for the public facilities in San Marcos, to include composition, built-up,
and metal roofs. The City of San Marcos is the Hays County Seat and many critical faglities are
located within the City. These have varying levels of vulnerability to hail.

Hail events have the potential to pose a significant risk to people and can create dangerous
situations. Impacts to the planning area can include:

w Hail may create hazadous road conditions during and immediately following an event,
delaying first responders from providing for or preserving public health and safety.

w Individuals and first responders who are exposed to the storm may be struck by hail, falling
branches, or downed trees resulting in injuries or possible fatalities.

w Residential structures can be damaged by falling trees, which can result in physical harm
to occupants.

w Large hail events will likely cause extensive roof damage to residential structures along
with siding damage and broken windows, creating a spike in insurance claims and a rise in
premiums.
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Automobile damage may be extensive depending on the size of the hail and length of the
storm.

Hail events can result in power outages over widespread areas, ircreasing the risk to more
vulnerable portions of the population who rely on power for health and/or life safety.
Extended power outages can result in an increase in structure fires and/or carbon
monoxide poisoning, as individuals attempt to cook or heat their home with alternate,
unsafe cooking or heating devices, such as grills.

First responders are exposed to downed power lines, damaged structures, hazardous
spills, and debris that often accompany hail events, elevating the risk of injury to first
responders and potentially diminishing emergency response capabilities.

Downed power lines and large debris, such as downed trees, can result in the inability of
emergency response vehicles to access areas of the community.

Hazardous road conditions may prevent critical staff from reporting for duty, limiting
response capabilities.

Economic disruption negatively impacts the programs and services provided by the
community due to short- and long-term loss in revenue.

Some businesses not directly damaged by the hail event may be negatively impacted while
roads are cleared and utilities are being restored, further slowing economic recovery.
Businesses that are more reliant on utility infrastructure than others may suffer greater
damages without a backup power source.

Hazardous road conditions will likely lead to increases in automobile accidents, further
straining emergency response capabilities.

Depending on the severity and scale of damage caused by large hail events, damage to
power transmission and distribution infrastructure can require days or weeks to repair.
Hail events may injure or kill wildlife.

A large hail event could impact the accessibility of recreational areas and parks due to
extended power outages or debris clogged access roads.

The economic and financial impacts of hail will depend entirely on the scale of the event, what
is damaged, and how quickly repairs to critical components of the economy can be
implemented. The level of preparedness and pre-event planning conducted by the community,
local businesses, and citizens will contribute to the overall economic and financial conditions
in the aftermath of any hail event. A summary assessment of hail hazard vulnerability and
impacts to the community lifelines is presented in Table 26.

Table 26 Hail Vulnerability and Consequence Summary by Lifeline

Hail |
Safety and Security

Vulnerability
Moderate Vulnerability

Consequence
Lowimpact to Lifeline/Servic

Food, Water, Sheltering

Moderate Vulnerability

Low Impact to Lifeline/Servig

Communications

Moderate Vulnerability

Moderate Impact to Lifeline/Se

Transportation

Low Vulnerability

Low Impact to Lifeline/Servidg

Health and Medical

Moderate Vulnerability

Low Impact to Lifeline/Servig

Hazardous Material (Mg

Moderate Vulnerability

Low Impact to Lifeline/Servig

Energy (Power and Fuel)

Moderate Vulnerability

Low Impact to Lifeline/Servig

Source. City of San Marcos OEM
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Xi.

Expansive Soils

Expansive soils are soils and soft rocks with a relatively high percentage of clay minerals that
are subject to changes in volume as they swell and shrink with changing moisture conditions.
Drought conditions can cause soils to contract in response to a loss of soil moisture.

Expansive soils contain minerals such as smectite clays that are capable of absorbing water.
When these clays absorb water, they increase in volume and expand. Expansions in soil of 10
percent or more are not uncommon in the City of Houston planning area. The change in soil
volume and resulting expansion can exert enough force on a building or other structure to

cause damage.

Expansive soils will also lose volume and shrink when they dry. A reduction in soilvolume can
affect the support to buildings or other structures and result in damage. Fissures in the soil can
also develop and facilitate the deep penetration of water when moist conditions or runoff
occurs. This produces a cycle of shrinkage and swelling that places repetitive stress on
structures.

The amount and depth of potential swelling that can occur in a clay material are, to some extent,
functions of the cyclical moisture content in the soil. In drier climates where the moisture
content in the soil near the ground surface is low because of evaporation, there is a greater
potential for extensive swelling than in the same soail in wetter climates where the variations of
moisture content are not as severe. Volume changes in highly expansive soils range letween
7 and 10 percent, however under abnormal conditions, they can reach as high as 25 percent.

Homeowners and public agencies that assume they cannot afford preventative measures such
as costlier foundations and floor systems, often incur the largest percentage of damage and
costly repairs from expanding soil. According to the USGS Expansive Soils Regions, small
sections of the western side of the City have less than 50% of the area underlain withsoils with
clayey textures that have high shrink-swell properties whereas the rest of the planning area has
over 50% of the area underlain with soils with abundant clays with high swelling potential, and
is the area with the highest magnitude of expansive soil potential within the City.

Foundation issues for slab buildings and road base pads for mobile homes offer the most visible
impacts to infrastructure and structures. Undocumented reports of small cracks to foundations
and terrain could possibly be attributed to the presence of expansive soils. Deeper and longer
cracks, and possible structural shifting could occur with natural conditions that increase soail
swelling. There was no documentation of past site-specific events for structural damage due to
expansive soils from local, State, or national datasets found.

Expansive soils cannot be documented as a timespecific event, except when they lead to
structural and infrastructure damage. There are no specific damage reports or historical
records of events in the City, however future events can occur.

Areas within San Marcos that are experiencing higher amounts of development on previously
undeveloped land may find a higher impact as this will offer increased opportunity for structural
foundation damage in areas with high clay content. Expansion of jurisdictional boundaries and
the development of more land between Austin, San Antonio, and San Marcos can lead to
exposure to previously unnoticed areas of expansive soil. The lack of current problems from
this hazard in the community leads to a lessened concern for the issue. Should parts of the
community with higher concentrations of clay in the soil begin to experience subdivision
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XIl.

development, there may be a heightened amount of vulnerability for residential structures
within San Marcos.

A summary assessment of expansive soils hazard vulnerability and impacts to the community
lifelines is presented in Table 27.

Table 27 Expansive Soils Vulnerability and Consequence Summary by Lifeline

Expansive Soils Vulnerability Consequence
Safety and Security Low Vulnerability Low Impatb Lifeline/Service
Food, Water, Sheltering Moderate Vulnerability Low Impact to Lifeline/Servi
Communications Low Vulnerability Low Impact to Lifeline/Servi
Transportation Moderate Vulnerability Low Impact to Lifeline/Servi
Health anifledical Moderate Vulnerability Low Impact to Lifeline/Servi
Hazardous Material (Mgmt) Low Vulnerability Low Impact to Lifeline/Servi
Energy (Power and Fuel) Low Vulnerability Low Impact to Lifeline/Servi

Source: City of San Marcos OEM

Earthquakes

Locations within proximity to fault lines are typically the areas most at risk for earthquakes.
Figure 7 shows USGS documented fault lines and the locations of earthquakes from 1847 to
2015 in relation to the City of San Marcos. According to USGS 1847-2015 data, there have
been no documented earthquake events for the City of San Marcos, as illustrated in Figure 7.
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Figure 7 Earthquake Fault lines and Earthquake Locations in San Marcos, TX
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Source: City of San Marcos Hazard Mitigation Plan Update 2017

Earthquakes are measured by Peak GroundAcceleration (PGA). The HAZUS Max PGA for the
planning area is 1.56% (see Earthquakes: Impact Section for a description of the HAZUS
Analysis). This corresponds to the Modified Mercalli Scale Category IV, with light perceived
shaking and no potential structure damage. HAZUS measures PGA on a census tract level.
Cities within more than one (1) census tract were assigned the highest PGA level to reflect the
maximum possible extent. As there have been no recorded previous occurrences of
earthquakes for the City of San Marcos and the PGA is less than 2% for the area, the probability
of an earthquake in the City in the future is low (0 - 1 occurrences in the next 10 years, at up to
a 500yr PGA of 1.56%).

While the probability of an earthquake in San Marcos is low, with no significant prior events on
file, there are fault lines within the community that could cause impact if there were to be an
increase in seismic activity in the area. There are 13 fault lines located within the jurisdiction
according to USGS data. San Marcos could expect to be impacted with debris and possible
interruptions if an event were to occur in this unlikely and unprecedented scenario. If an event
were to incapacitate a roadway, emergency responders would be hindered from responding,
thus leaving the residents who were affected at risk. The following thoroughfares are crossed
by the USGS fault lines displayed on Figure 7: LBJ, RM 12, Craddock Avenue, Nevada Street,
S. Stagecoach Trail, W. Sierra Circle, Camaro Way, and Lancaster Street.
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Additionally, the following critical facilities and infrastructure and non-critical public facilities
(according to HAZUS and community submitted critical facility data) are located within one (1)
mile of a fault line within the community:

Grande Communications,
South Hays Fire Department,

Hays County Sheriff,
Primary EOC2 SMPD,

San Marcos Treatment Center,
Goodnight Middle School,
Crockett Elementary,
Hernandez Elementary,

Miller Middle Schooal,

Travis Elementary,

Blanco Vista Elementary,
Mendez Elementary,

San Marcos Center School,
Public Safety Building/Jail,

e s T L s o s o o o o s o S S S e

Hays County Public Safety Answering Point (PSAP),

San Marcos Police Department (SMPD),
Three (3) San Marcos Fire Department Locations,

SMHCEMS Medics 5, 13, 11, and 12,

San Marcos Adventist Junior Academy,

Hays County Government Center, and
Two (2) Armed Forces Reserve Centers.

A summary assessment of wildfire hazard vulnerability and impacts to the community lifelines

is presented in Table 28.

Table 28 Earthquake Vuinerability and Consequence Summary by Lifeline

Earthquake ‘
Safety and Security

Vulnerability
Low Vulnerability

Consequence
Low Impact to Lifeline/Service

Food, Water, Sheltering

Low Vulnerability

Low Impact to Lifeline/Service

Communications

Low Vulnerability

Low Impact to Lifeline/Service

Transportation

LowVulnerability

Low Impact to Lifeline/Service

Health and Medical

Low Vulnerability

Low Impact to Lifeline/Service

Hazardous Material (Mgmt)

Low Vulnerability

Low Impact to Lifeline/Service

Energy (Power and Fuel)

Low Vulnerability

Low Impact tafeline/Services

Source: City of San Marcos OEM
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xiii. Hurricanes/Tropical Storms

Due to the regional nature of a hurricane or tropical storm event, the entire extent of the City of

San Marcos is equally exposed to a hurricane or tropical storm. Figure 8 illustrates the location

of the planning area with historical hurricane
Hurricane Tracker from 1850 to 2011.

Figure 8 Historical Hurricane/Tropical Storm Paths, City of San Marcos
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Source: City of San Marcos Hazard Mitigation Plan Update 2017

The following events are listed based on NOAA Storm Events Database for Tropical Storm
Hermine and NOAA Hurricane Tracker for all other events, also shown inFigure 9. By the time
most hurricanes reach the County, they are tropical storms, depressions or thunderstorms.
Because hurricane and tropical storm events occur on a regional scale, all events listed for
Hays County have been included, as they would impact the City of San Marcos

July 13 to July 22, 1909 2 An unnamed storm made landfall near Freeport, as a Category 3
Hurricane. This storm impacted Hays County and participating communities as a tropical
depression with wind speeds up to 30 knots. No significant damages, injuries, or fatalities were
reported for the City.
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June 22 to June 26, 1968 2 Tropical Storm Candy made landfall near Port Aransas. This storm
impacted Hays County and participating communities as a tropical storm with wind speeds
slowing to 30 knots as a tropical depression just after leaving the County. No significant
damages, injuries, or fatalities were reported for the planning area.

September 1 to September 7, 1973 2 Tropical Storm Delia made landfall near the border of
Brazoria and Matagorda Counties. This storm impacted Hays County and participating
communities as a tropical storm with wind speeds slowing to 30 knots as a tropical depression
just after leaving the County. No significant damages, injuries, or fatalities were reported for
the jurisdiction.

September 6 to September 8, 2010 2 According to the NOAA Storm Events Database, Tropical
Storm Hermine made landfall near the Texas/Mexico border on the night of September 6.
South Central Texas was hit very hard with widespread rains of 8 to 12 inches across much of
the 1H-35 corridor from Austin down to San Antonio.

Figure 9 Historical Hurricane Tracks near San Marcos, TX

Source: https.//coast.noaa.qov/hurricanes/

The Saffir-Simpson Scale measures pressure, wind speed, and storm surge in five ()
categories. According to the reported previous hurricane occurrences in the jurisdiction, the
maximum hurricane extent experienced was categorized as a tropical storm.

Based on four (4) reported events in 107 years, a hurricane or tropical storm event occurs
approximately every 27 years on average in Hays County. Since hurricane and tropical storm
events can happen anywhere throughout the HMP
probability is assumed to be similar to the surrounding County areas. In the future, the City can

expect an event approximately once every 27 years on average, of up to a magnitude of a
tropical storm at a 100-yr Max Wind Speed of 78 mph based on historical extents and HAZUS
analysis. A Probabilistic 100-year Return Period HAZUS-MH 3.2 analysis was run for the City

of San Marcos. The following describes the results of this analysis.
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